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(57) ABSTRACT

In a belt transfer device according to an embodiment, rotation
of a rear side detection roller or a front side detection roller,
which contacts with a rib of a transfer belt and 1s rotated, 1s
converted into linear driving by using a worm gear. The
movement of a linear movement shait i1s transmitted to a
steering roller through a slider. The steering roller 1s tilted and
meandering of the transfer belt 1s regulated.

13 Claims, 12 Drawing Sheets
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BELT TRANSFER DEVICE FOR IMAGE
FORMING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 12/326,524, filed Dec. 2, 2008, which 1s based

upon and claims the benefit of priority from Provisional U.S.
Patent Application No. 60/992,694 filed on Dec. 5, 2007, the

entire contents ol which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to an endless belt installed in
an 1mage forming apparatus, and particularly to a belt transfer
device for an i1mage forming apparatus, which regulates
meandering of an endless belt at the time of traveling.

BACKGROUND

In an 1mage forming apparatus such as a tandem type multi
tfunction peripheral (MFP) or a printer, toner images of plural
colors are sequentially superimposed and transferred on a
transier belt or on a sheet transierred by a transter belt, and a
color toner image 1s formed. And an 1mage forming apparatus
a tandem type MFP or a printer, toner images of plural colors
are sequentially superimposed and transferred on a transfer
belt, and a color toner image 1s formed. In this tandem type,
when the transfer belt meanders, the image quality of the
color toner 1mage 1s remarkably deteriorated by color shiit.
Thus, hitherto, there are units for correcting the meandering
of the transfer belt. As one of such units, for example, Japa-
nese Patent No. 2868879 discloses a belt drive unit 1n which
a steering roller to change the traveling direction of a transfer
belt 1s tilted by using a balance between the elastic force of a
spring and the rotation forces of guide rollers at both sides of
the steering roller.

However, 1n the unit of the related art, since the elastic force
of the spring 1s used for the movement of the steering roller,
the high-speed property and reliability are insuilicient. Thus,
it 1s not appropriate to 1nstall the unit 1n a high-performance
and high-speed MFP or the like in which high image quality
1s required.

Then, the development of a belt transfer device for an
image forming apparatus 1s desired in which when the trans-
fer belt meanders, the transfer belt 1s returned to a normal
direction at high speed, and by this, a high quality color image
without color shift can be obtained.

SUMMARY

According to an aspect of the invention, the traveling direc-
tion of the transfer belt1s corrected to a normal direction to the
distortion and color shift of a toner image on the transter belt
are prevented and a high quality toner image 1s obtained
without fail, by transmit meandering of a transier belt to a
steering roller at high speed and accurately.

According to an embodiment of the invention, a belt trans-
ter device includes a belt member that supports an 1image and
1s rotated and traveled, a first detection roller that contacts
with a first end of the belt member 1n a width direction and 1s
rotated, a second detection roller that contacts with a second
end of the belt member opposite to the first end and 1s rotated,
a conversion member that converts rotation of the first detec-
tion roller or the second detection roller into linear driving, a
transmission member driven by the linear driving of the con-
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version member and a steering member that changes a direc-
tion of a rotation traveling of the belt member by an operation
ol the transmission member.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic structural view showing a main part
ol a printer section according to a first embodiment of the
invention;

FIG. 2 1s a schematic perspective view showing a transfer
belt unit according to the first embodiment of the imnvention;

FIG. 3 1s a schematic perspective view showing a state
where a transfer belt of the transier belt unit 1s removed
according to the first embodiment of the invention;

FIG. 4 1s a schematic perspective view showing a self
steering mechanism according to the first embodiment of the
imnvention;

FIG. 5 1s a schematic side view showing the self steering
mechanism according to the first embodiment of the mnven-
tion;

FIG. 6 1s a schematic plan view showing the self steering
mechanism according to the first embodiment of the mnven-
tion;

FIG. 7 1s a schematic explanatory view showing the self
steering mechanism when the transter belt deviates to a front
side according to the first embodiment of the invention;

FIG. 8 1s a schematic explanatory view showing the self
steering mechanism when the transfer belt deviates to a rear
side according to the first embodiment of the invention;

FIG. 9 1s a schematic explanatory view showing a rear side
compression spring or a front side compression spring
according to the first embodiment of the invention;

FIG. 10 1s a schematic perspective view showing a state
where a front side belt pressing member presses the transier
belt according to the first embodiment of the invention;

FIG. 11 1s a schematic explanatory view showing an attach-
ment state of the front side belt pressing member according to
the first embodiment of the invention;

FIG. 12 1s a schematic perspective view showing a state
where an urethane foam plate 1s nipped between a support
plate and a steering support body according to the first
embodiment of the invention;

FIG. 13 15 a schematic explanatory view showing an indi-
cator according to the first embodiment of the invention;

FI1G. 14 1s a graph showing a relation between a tilt angle of
a steering roller and a twist angle of the transier belt according
to the first embodiment of the invention;

FIG. 15 1s a schematic explanatory view showing a ten-
sioner according to the first embodiment of the invention;

FIG. 16 15 a schematic explanatory view showing a move-
ment amount of a rear side detection roller or a front side
detection roller when rotation of a support plate 1s small
according to the first embodiment of the mnvention;

FIG. 17 1s a schematic explanatory view showing the
movement amount of the rear side detection roller or the front
side detection roller when the rotation of the support plate 1s
large according to the first embodiment of the invention;

FIG. 18 15 a schematic explanatory view showing rotation
of the rear side detection roller by a rear side rib according to
the first embodiment of the invention:

FIG. 19 1s a schematic explanatory view showing a state
where the rear side rib 1s separated from the rear side detec-
tion roller by movement of a linear movement shait according
to the first embodiment of the invention;

FIG. 20 1s a schematic explanatory view showing a self
steering mechanism when a transier belt deviates to a rear
side according to a second embodiment of the invention; and
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FIG. 21 1s a schematic explanatory view showing the self
steering mechanism when the transfer belt deviates to a front
side according to the second embodiment of the invention.

DETAILED DESCRIPTION

Hereinafter, a first embodiment of the invention will be
described 1n detail with reference to the accompanying draw-
ings. FIG. 1 1s a schematic structural view showing a main
part of a printer section 2 of a four tandem type color image
forming apparatus in which a transfer belt unit 1 of the first
embodiment of the invention 1s installed. In the printer section
2, 1image formation stations 11K, 11Y, 11M and 11C of
respective colors of black (K), yellow (Y), magenta (M) and
cyan (C) are arranged 1n tandem along the lower side of a
transier belt 10 as a belt member rotated 1n an arrow s direc-
tion. The printer section 2 includes a laser exposure device 17.
The laser exposure device 17 1rradiates laser beams corre-
sponding to 1mage information to photoconductive drums
12K, 12Y, 12M and 12C of the image formation stations 11K,
11Y, 11M and 11C of the respective colors.

The image formation station 11K of black (K) of the printer
section 2 includes a charger 13K, a developing device 14K, a
transier roller 18K and a cleaner 16K, which are arranged
around the photoconductive drum 12K that rotates in a direc-
tion indicated by arrow m. Each of the image formation
stations 11Y, 11M and 11C of the respective colors of yellow
(Y), magenta (M) and cyan (C) has the same structure as the
image formation station 11K of black (K). Each of transfer
rollers 18Y, 18 M and 18C are positioned opposite each of the
image formation stations 11Y, 11M and 11C.

A b 10q 1s formed on an 1nner periphery at a rear side end
as a first end of the transter belt 10 of the transfer belt unit 1
in the width direction. A rib 106 1s formed on the inner
periphery at a front side end as a second end of the transier
belt 10. The ribs 10a and 1056 are made of, for example, thin
line-shaped rubber. As shown in FI1G. 2 and FIG. 3, the trans-
ter belt 10 1s stretched by a drive roller 20, a driven roller 21
and first to third tension rollers 22 to 24. Further, the transfer
belt 10 1s stretched by a steering roller 28a of a self steering,
mechanism 28. A rear side detection roller 37a and a front
side detection roller 375 of a self steering mechanism 28 are
pressed to the transfer belt 10 without excessively applying
tension to the transier belt 10.

At a secondary transfer position where the transfer belt 10
1s supported by the drivenroller 21, a secondary transier roller
30 1s disposed to be opposite thereto. A transier bias 15 sup-
plied to the secondary transier roller 30. At the secondary
transier position, a toner 1mage on the transier belt 10 1s
secondarily transierred to a sheet paper P or the like by the
secondary transier roller 30. Incidentally, the structure of the
transier belt unit 1 1s not limited to thus.

In the printer section 2, by a print operation start, the
photoconductive drum 12K 1s rotated in the arrow m direction
in the 1image formation station 11K of black (K). The photo-
conductive drum 12K i1s uniformly charged by the charger
13K as 1t rotates and 1s wrradiated with an exposure light
corresponding to 1mage information by the laser exposure
device 17, and an electrostatic latent image 1s formed. There-
alter, a toner 1image 1s formed on the photoconductive drum
12K by the developing device 14K. Further, the toner image
on the photoconductive drum 12K 1s primarily transferred
onto the transter belt 10 rotating in the arrow s direction at the
position of the transfer roller 18K. After the end of the pri-
mary transier, residual toner on the photoconductive drum
12K 1s cleaned by the cleaner 16K, and next printing becomes
possible.
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Each of the image formation stations 11Y, 11M and 11C of
the respective colors of yellow (Y), magenta (M) and cyan (C)
performs the image formation operation similarly to the
image formation station 11K of black (K). The respective
toner 1mages ol yellow (Y), magenta (M) and cyan (C)
formed by the image formation stations 11Y, 11M and 11C of
the respective colors of yellow (Y), magenta (M) and cyan (C)
are sequentially primarily transierred to the transier belt 10.
By this, a full color toner image made of multi-transterred
toner images of black (K), yellow (Y), magenta (M) and cyan
(C) 1s formed on the transter belt 10.

The full color toner 1mage superimposed on the transfer
belt 10 reaches the secondary transier position thereafter. The
tull color toner 1image 1s secondarily transterred onto the sheet
paper P by the secondary transfer roller 30 at the secondary
transfer position at once. The sheet paper P 1s fed to the
secondary transier position in synchronmization with the
arrival of the full color toner 1mage on the transfer belt 10 at
the secondary transier position. Thereaiter, the full color
toner 1mage transierred to the sheet paper P 1s fixed, the print
image 1s completed, and the paper 1s ejected to a paper eject
section.

Next, the self steering mechanism 28 will be described 1n
detail. As shown in FIG. 4, FIG. 5 and FIG. 6, a support plate
36 as a support member supports a detection section 364, a
steering section 365 and a link section 36c¢ as a transmission
member. The detection section 36a includes the rear side
detection roller 37a as a first detection roller to detect the
meandering of the transter belt 10, and the front side detection
roller 376 as a second detection roller. The steering section
366 includes the steering roller 28a. The link section 36¢
transmits the rotation of the rear side detection roller 37a or
the front side detection roller 375 to the steering roller 28a.

The support plate 36 rotates with respect to the main body
of the printer section 2 while a fulcrum 47 1s a rotation
tulcrum. A spring 47a to push up the support plate 1s provided
at the bottom of the support plate 36. The spring 47a pushes
up the support plate 36, so that the steering roller 28a gives
tension to the transter belt 10. In this embodiment, although
the support plate 36 1s rotated and moved, the support plate 36
may be moved 1n parallel by a gondola type drive mechanism.
The support plate 36 1s moved 1n parallel and 1s pushed up,
and the steering roller 284, the rear side detection roller 37a
and the front side detection roller 376 may be integrally
pushed up to the transier belt 10.

In the detection section 364, the rear side detection roller
37a orthe front side detection roller 375 1s supported by a rear
side support lever 77a or a front side support lever 775 as a
first lever constituting the tensioner 74 as a tension member.
One end of the rear side support lever 77a or the front side
support lever 775b 1s fixed to a rear side lever fulcrum 33aq or a
tront side lever fulcrum 3354. The rear side lever fulcrum 53a
or the front side lever fulcrum 535 i1s coaxial to a linear
movement shaft 52 as a shait to coaxially support a worm 51
of a worm gear 50 as a conversion member, and 1s rotatably
provided with respect to the linear movement shait 52. The
rear side lever fulcrum 53a or the front side lever fulcrum 5356
1s fixed to the support plate 36.

The rear side detection roller 37a or the front side detection
roller 375 1s rotatably supported by the rear side support lever
77a or the front side support lever 77b. When the transier belt
10 1s held at the normal position, the rear side detection roller
37a and the front side detection roller 375 are separated from
the ribs 10a and 105 of the transfer belt 10. As shown i FIG.
7, when the transfer belt 10 meanders to the front, the rear side
detection roller 37a contacts with the inside of the rear side rib
10a. By the contact with the rear side rib 104, the rear side
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detection roller 37a 1s rotated 1n an arrow rl direction. As
shown 1n FIG. 8, when the transier belt 10 meanders to the
rear, the front 81de detection roller 375 contacts with the
inside of the front side rib 105. By the contact with the front
side rib 105, the front side detection roller 375 1s rotated 1n an
arrow r3 direction.

As shown 1n FIG. 9, the rear side detection roller 37a 1s
urged toward the rib 10q at the rear side end of the transfer belt
10 by the rear side compression spring 46a as the first urging
member. The rear side compression spring 46a 1s supported
by a rear side wheel 45a attached to a rear side shaft 43a.
Similarly, the front side detection roller 375 1s urged toward
the rib 105 at the front side end of the transfer belt 10 by a
front side compression spring 465 as the second urging mem-
ber. The front side compression spring 465 1s supported by a
front side wheel 455 attached to a front side shaft 435. Both
the rear side compression spring 46a and the front side com-
pression spring 465 have high elastic force. While the transter
belt unit 1 1s being driven in the normal range, the rear side
compression spring 46a and the front side compression
spring 465 are not compressed by the deviation of the transfer
belt 10. For example, at the time of abnormality when the
color image forming apparatus 1s tilted, the transter belt 10 1s
abruptly deviated, and when a large load 1s abruptly applied to
the rear side detection roller 37a or the front side detection
roller 375, the compression spring 1s compressed. While the
rear side compression spring 46a or the front side compres-
s1on spring 465 1s compressed at the time of abnormality, the
load applied to the transfer belt 10 1s reduced. While the
compression spring 465 1s compressed, the steering roller 28a
1s tilted and the deviation of the transter belt 10 1s corrected.
Accordingly, damage of the transfer belt 10 at the time of
abnormality can be prevented.

A rear side belt pressing member 37a or a front side belt
pressing member 575, as a pressing member, 1s attached to the
rear side shait 43a or the front side shaft 435. FIG. 10 and
FIG. 11 show the front side belt pressing member 575b. The
front side belt pressing member 575 1s rotatably attached to
the front side shaft 435. The front side belt pressing member
57b presses the front side of the transier belt 10 by 1ts own
weilght toward inner side of the transter belt 10 to prevent the
front side of the transter belt 10 1s waved. By this, the transfer
belt 10 more certainly contacts with the front side detection
roller 37b. A free end 59b of the front side belt pressing
member 575 extends to a portion above the steering roller
28a. This prevents the free end 596 from biting into the
transfer belt 10 at the time of rotation of the transter belt 10.
Incidentally, the rear side belt pressing member 57a 1s sym-
metrical to the front side belt pressing member 375 and has
the same structure.

The rear side detection roller 37a includes a rear side gear
unit 39 to transmait the rotation 1n the arrow r1 direction to the
linear movement shait 52. The front side detection roller 375
includes a front side gear unit 40 to transmuit the rotation in the
arrow rd direction to the linear movement shaft 52. The rear
side gear unit 39 includes a first rear gear 39a, a second rear
gear 39b, a third rear gear 39¢ and a fourth rear gear 394. The
front side gear unit 40 includes a first front gear 40qa, a second
front gear 406 and a third front gear 40c¢. The fourth rear gear
394 separably contacts with the rear side support lever 77a.
The thard front gear 40c¢ separably contacts with the front side
support lever 77b. The linear movement shaft 52 rotates the
worm 51 by the rotation of the fourth rear gear 394 and the
third front gear 40c.

The worm 51 1s engaged with the worm wheel 53 of the
worm gear 50. The worm wheel 53 1s not rotated but 1s fixed
to the support plate 36 1n a still state. The worm 31 1s a
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left-hand screw, and when being rotated leftward viewed
from the front side, the worm advances 1n an arrow y direction
of FIG. 6 by the fixed worm wheel 53. When being rotated
rightward viewed from the front side, the worm 51 advances
in an arrow w direction of FIG. 6 by the fixed worm wheel 53.

The link member 36¢ includes a hanger-like slider 60. The
slider 60 includes a slit 62 through which a fixed pin 61
provided on the support plate 36 1s slidably inserted. The
linear movement shaft 52 passes through a rear side branch
60a and a front side branch 605 of the slider 60. The linear
movement shait 52 1s rotatable with respect to the rear side
branch 60a and the front side branch 605, and part of the
weight of the slider 60 1s loaded to the linear movement shaft
52.

The rear side branch 60a or the front side branch 605 1s
formed with a rear striking section 63a or a front striking
section 63b. The rear side support lever 77a or the front side
support lever 77b contacts with the rear striking section 63a
or the front striking section 635, and mnward bending 1s pre-
vented. The slider 60 1s urged by the rear side support lever
77a or the front side support lever 775, and 1s slid 1n the arrow
w direction or the arrow y direction.

A rack 64 1s formed at a center 60c¢ of the slider 60. The rack
64 1s engaged with a pinion 66 of the steering section 365. The
steering section 365 includes a steering support body 67
rotatable with respect to the support plate 36 and the steering
roller 28a supported by the steering support body 67. The
pinion 66 rotates the steering support body 67. By the rotation
of the steering support body 67, the steering roller 28a sup-
ported by the steering support body 67 1s tilted (moved to have
an angle with respect to the roller shait).

As shown in FIG. 12, a urethane foam plate 68 as an elastic
member 1s nipped between the support plate 36 and the steer-
ing support body 67. The urethane foam plate 68 has a braking
clfect. The urethane foam plate 68 prevents the steering sup-
port body 67 from being overdriven to exceed an actually
required t1lt amount.

As shown in FIG. 13, an indicator 70 as an indicating
member 1s fixed to the support plate 36. The indicator 70
indicates a tilt angle as a movement amount of the steering
roller 28a with respect to the support plate 36. The indicator
70 1s given a mark 71 of 1° to 3° 1n zdirections with respect to
0°. The mark 71 indicates the position of a pointer 72 pro-
vided on the steering support body 67. The tilt angle of the
steering roller 28a 1s recognized by reading the position of the
pointer 72. For example, when the color image forming appa-
ratus normally operates, the tilt angle of the steering roller
28a 1s £2° or less.

When a relation between the tilt angle of the steering roller
28a indicated by the indicator 70 and the twist angle of the
transier belt 10 1s measured, for example, results shown in
FIG. 14 are obtained. From FIG. 14, even 11 the twist angle of
the transier belt 10 increases 1n the xdirection, the tilt angle of
the steering roller 28a falls within +2°. Accordingly, when the
t1lt angle of the steering roller 28a exceeds £2°, 1t 1s deter-
mined that an abnormality occurs 1n the transfer belt 10 or the
color 1image forming apparatus.

Next, the tensioner 74 as the tension member will be
described. The tensioner 74 moves the rear side detection
roller 37a and the front side detection roller 375 to a contact
arca with the transier belt 10 at the rotation of the support
plate 36. The contact area with the transier belt 10 1s an area
which the transier belt 10 contacts the rib 10a at the rear side
detection roller 37a or the rib 10a at the front side detection
roller 376 when the transier belt 10 meanders. As shown in
FIG. 15, the tensioner 74 1includes the rear side support lever
77a or the front side support lever 775b, which is a first lever,
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fixed to the rear side lever fulcrum 53qa or the front side lever
tulcrum 535 respectively. The tensioner 74 includes a rear
side reterence lever 76a or a front side reference lever 764,
which 1s a second lever, fixed to the rear side lever fulcrum
53a or the front side lever fulcrum 535 respectively.

The other end of the rear side reference lever 76a or the
front side reference lever 765 contacts with a bracket 38 fixed
to the main body side of the printer section 2, and the move-
ment 1s regulated. When the support plate 36 1s rotated 1n an
arrow n direction, the rear side reference lever 764 or the front
side reference lever 765 regulated by the bracket 38 rotates
the rear side lever fulcrum 53a or the front side lever fulcrum
53b 1n an arrow q direction respectively. The rear side support
lever 77a or the front side support lever 775 fixed to the rear
side lever fulcrum 53a or the front side lever fulcrum 335
rotates together with the rear side lever fulcrum 534 or the
front side lever fulcrum 535 respectively.

When the length from the center of the rear side lever
tulcrum 53a or the front side lever fulcrum 535 to a contact
position 38a between the other end of the rear side reference
lever 76a or the front side reference lever 765 and the bracket
38 1s made 1, the length from the center of the rear side lever
tulcrum 53q or the front side lever fulcrum 335 to the rear side
detection roller 37a or the front side detection roller 375 1s set
to L. When the support plate 36 is rotated in the arrow n
direction and when the movement distance of the rear side
lever fulcrum 534 or the front side lever fulcrum 534 1s 9, the
movement distance of the rear side detection roller 37a or the
front side detection roller 375 becomes oOL.

FIG. 16 shows a case where the peripheral length of the
transier belt 10 1s short and the rotation amount of the support
plate 36 1n the arrow n direction 1s small. At this time, the rear
side detection roller 37a or the front side detection roller 375
arrive 1n the contact area with the transfer belt 10 by small
moving distance. The rear side detection roller 37a or the
front side detection roller 375 1s pressed to the ribs 10a and
105 of the transfer belt 10 without excessively applying ten-
sion to the transier belt 10. By this, the rear side detection
roller 37a or the front side detection roller 375 can certainly
detect the deviation of the transter belt 10.

FIG. 17 shows a case where the peripheral length of the
transier belt 10 1s long and the rotation distance of the support
plate 36 1n the arrow n direction 1s large. At this time, the rear
side detection roller 37a or the front side detection roller 375
1s separated from the contact areca with the transfer belt 10
unless 1t 1s moved much. However, since the movement of the
rear side detection roller 37a or the front side detection roller
37b 15 set to be L times larger than the movement distance of
the rear side lever fulcrum 53a or the front side lever fulcrum
535, the rear side detection roller 37a or the front side detec-
tion roller 375 can be move to the contact area with the
transier belt 10. By this, the rear side detection roller 37a or
the front side detection roller 375 can certainly detect the
deviation of the transfer belt 10.

Incidentally, when the length to the rear side reference
lever 76a or the front side reference lever 765 1s made 1, the
length L to the rear side detection roller 37a or the front side
detection roller 375 1s not limited. The length L 1s set within
the range where when the support plate 36 1s rotated, the rear
side detection roller 37a or the front side detection roller 375
can detect the deviation of the transier belt 10.

Next, the operation of the self steering mechanism 28 waill
be described. While the print operation 1s being performed in
the printer section 2, when the transfer belt 10 does not
meander but rotates and travels at the normal position, the self
steering mechanism 28 1s not actuated. On the other hand,
while the print operation 1s being performed, when the trans-
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ter belt 10 meanders, the self steering mechanism 28 detects
the meandering of the transfer belt 10. By the detection of the
meandering of the transfer belt 10, the steering roller 28a 1s
tilted, and the traveling direction of the transier belt 10 1s
corrected.

For example, the tilting of the steering roller 28a when the
transier belt 10 meanders to the front will be described with
reference to FI1G. 7. Incidentally, the rotation direction of each
gear described here 1s the rotation direction viewed from the
front side. (1) When the transfer belt 10 traveling in the arrow
s direction deviates to the front side, the inside of the rear side
rib 10a of the transfer belt 10 contacts with the rear side
detection roller 37a. (2) By contacts with the rear side rib 104,
the rear side detection roller 37a of the detection section 36a
1s rotated with the rear side rib 10q and rotates left (r1).

(3) The rotation of the rear side detection roller 37a 1s
transmitted to the rear side gear unit 39, the linear movement
shaft 52 and the slider 60, and tilts the steering roller 28a. By
the rotation of the rear side detection roller 37a, the coaxial
first rear gear 39a rotates left (rl), the second rear gear 395
rotates right (r2), the third rear gear 39c¢ rotates left (r3), and
the fourth rear gear 394 rotates right (r4). By right rotation
(rd) of the second rear gear 395, the linear movement shait 52
connected to the fourth rear gear 394 rotates right (rd). By the
right rotation (r4) of the linear movement shatt 32, the worm
51 rotates right. The worm 51 1s engaged with the fixed worm
wheel 53, and linearly moves the linear movement shait 52 in
the arrow w direction.

(4) By linear movement in the arrow w direction of the
linear movement shaft 52, the slider 60 1s pushed by the rear
side support lever 77a, and 1s slid 1n the arrow w direction. (35)
When the rack 64 of the slider 60 1s slid in the arrow w
direction, the pinion 66 is rotated 1n the arrow t direction. (6)
By the rotation of the pinion 66 1n the arrow t direction, the
steering support body 67 and the steering roller 28a supported
by the steering support body 67 are tilted in an arrow v
direction. As indicated by a dotted line 1n FIG. 7, a force to
convey the belt 1 the direction orthogonal to the axial line a
of the tilted steering roller 28a 1s generated for the transfer
belt 10. By this, the traveling direction 1s corrected so that the
transier belt 10 deviates to the rear side.

Incidentally, although the angle of the tiling of the steering,
roller 28a for correcting the traveling direction of the transier
belt 10 1s not limited, 1n this embodiment, 1t 1s assumed that
for example, even when the transfer belt 10 1s shifted by =1
mm from the center 1n design, the traveling direction can be
corrected to the normal direction by tilting the steering roller
28a by x3° at the maximum.

Besides, when the steering support body 67 and the steer-
ing roller 28a are tilted 1n the arrow v direction, the steering
support body 67 1s immediately stopped at a desired tilt angle
by the braking effect of the urethane foam plate 68. The
steering support body 67 and the steering roller 28a can
correct the direction of the transfer belt 10 at high speed
without being overdriven on the support plate 36.

When the traveling direction of the transfer belt 10 1s
corrected to the normal direction by the tilting of the steering
roller 28a, the rear side rib 10a of the transfer belt 10 1s
separated from the rear side detection roller 37a, and the rear
side detection roller 37a 1s stopped. However, aiter the rota-
tion of the steering roller 28a, a time lag occurs before the
traveling direction of the transier belt 10 1s corrected. During
the time lag, when the rear side detection roller 37a 1s rotated,
the rotation amount of the steering roller 28a becomes exces-
sive. As a result, the transter belt 10 deviates to the rear side.
Thus, when the rear side detection roller 37a 1s rotated, by
using the rotation of the rear side detection roller 37a, the rear
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side detection roller 37a 1s moved to be separated from the
transier belt 10. That 1s, before the traveling direction of the
transier belt 10 1s corrected by the steering roller 28a, the rear
side detection roller 37a can be separated from the transter

belt 10. As a result, it 1s prevented that the rotation amount of >

the steering roller 28a becomes excessive.

When the rear side detection roller 37a rotates left (rl), as
described above, the linear movement shaft 52 1s moved in the
arrow w direction (shown in FIG. 18). By linear movement 1n
the arrow w direction of the linear movement shaft 52, the rear
side detectionroller 37a 1s separated from the rear siderib 10a
of the transterbelt 10. As shown in FIG. 19, when the rear side
r1b 10q of the transter belt 1s separated, the rear side detection
roller 37a 1s stopped. However, when the tilting of the steering,
roller 28a 1s insuilicient, the rear side rib 10a again contacts
with the rear side detection roller 37a. By this, the rear side
detection roller 37a 1s again rotated and further tilts the steer-
ing roller 28a. Besides, as the rear side detection roller 37a 1s
separated from the rear side rib 10a, the contact force of the
rear side rib 10a to the rear side detection roller 37a becomes
small. By this, the rotation amount of the rear side detection
roller 37a 1s decreased. The rotation and stop of the rear side
detection roller 37a are repeated, so that the traveling direc-
tion of the transter belt 10 1s corrected, the meandering 1s
regulated, and the stable rotation and traveling are performed.

Next, the tilting of the steering roller 28a when the transter
belt 10 meanders to the rear will be described with reference
to FIG. 8. Incidentally, the rotation direction of each gear
described here 1s the rotation direction viewed from the front
side. (1) When the transier belt 10 traveling in the arrow s
direction deviates to the rear side, the 1inside of the front side
rib 1056 of the transter belt 10 contacts with the front side
detection roller 375. (2) By contacts with the front side rib
1054, the front side detection roller 375 of the detection section
36a 15 rotated with the front side rib 105 and rotates left (r5).

(3) The rotation of the front side detection roller 375 1s
transmitted to the front side gear unit 40, the linear movement
shaft 52 and the slider 60, and tilts the steering roller 28a. By
the rotation of the {front side detection roller 375, the coaxial
first front gear 40a rotates lett (r3), the second front gear 4056
rotates right (r6), and the third front gear 40c¢ rotates left (r7).
By left rotation (r7) of the third front gear 40¢, the linear
movement shaft 52 connected to the third front gear 40c¢
rotates left (r7). By the left rotation (r7) of the linear move-
ment shaft 52, the worm 51 rotates left. The worm 51 1s
engaged with the fixed worm wheel 53, and linearly moves
the linear movement shaft 52 1n the arrow vy direction.

(4) By linear movement in the arrow y direction of the
linear movement shaft 52, the slider 60 1s pushed by the front
side support lever 775, and 1s slid in the arrow y direction. (35)
When the rack 64 of the slider 60 is slid 1n the arrow y
direction, the pinion 66 1s rotated in an arrow u direction. (6)
By the rotation of the pinion 66 in the arrow u direction, the
steering support body 67 and the steering roller 28a supported
by the steering support body 67 are tilted 1n an arrow x
direction. As indicated by a dotted line in FIG. 8, a force to
convey the belt 1n the direction orthogonal to the axial line f3
of the tilted steering roller 28a 1s generated for the transfer
belt 10. By this, the traveling direction 1s corrected so that the
transier belt 10 deviates to the front.

Besides, at this time, when the front side detection roller
37brotates lett (r5) by the transier belt 10, as described above,
the linear movement shait 52 1s moved 1n the arrow y direc-
tion. By this, the front side detection roller 375 1s separated
from the front side rib 104 of the transter belt 10. Thereaftter,
similarly to the time of the rotation of the rear side detection
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roller 37a, the rotation and stop of the front side detection
roller 37b are repeated, and the traveling direction of the
transier belt 10 1s corrected.

At the correction of the traveling direction of the transfer
belt 10, when the tension of the transter belt 10 1s changed, the
support plate 36 1s swayed. By this, the steering roller 284
gives suitable tension to the transier belt 10. At the same time
as this, the tensioner 74 moves the rear side detection roller
37a and the front side detection roller 375, respectively, by
required distances. By this, the rear side detection roller 37a
and the front side detection roller 375 can contact with the
transier belt 10.

Besides, at the correction of the traveling direction of the
transier belt 10, the transter belt 10 1s pressed by the rear side
belt pressing member 57a or the front side belt pressing
member 57b. By this, the rear side end and the front side end
of the transier belt 10 are urged to iner side of the transter
belt 10. Accordingly, when the transier belt 10 deviates, the
rear side rib 10a or the front side rib 105 can more certainly
contact with the rear side detection roller 37a or the front side
detection roller 375.

While the print operation 1s performed, the indication of
the indicator 70 1s confirmed at specified intervals. From the
indication of the indicator 70, when the tilt angle of the
steering roller 28a falls within +2°, 1t 1s determined that the
normal operation 1s performed. When the tilt angle of the
steering roller 28a exceeds £2°, 1t 1s determined that an abnor-
mality occurs 1n the transfer belt 10 or in the inside of the color
image forming apparatus, and the operation 1s interrupted.

While the print operation 1s being performed, when the
transier belt 10 1s abruptly deviated, a large load 1s abruptly
applied between the rear side detection roller 374 and the rear
side rib 10a or between the front side detection roller 375 and
the front side rib 105. However, at this time, the rear side
compression spring 46a or the front side compression spring
46b 1s compressed, and the rear side detection roller 37a or the
front side detection roller 376 1s moved in the direction of
separating from the rear side rib 10a or the front side rib 105.
By this, the load applied to the transter belt 10 by the abrupt
deviation 1s reduced. Further, while the rear side compression
spring 46a or the front side compression spring 465 1s com-
pressed, the steering roller 28a 1s tilted, the deviation of the
transfer belt 10 1s corrected, and the load applied to the
transier belt 10 1s reduced. By this, even when there occurs an
abnormality that the transter belt 10 1s abruptly deviated, the
damage of the transier belt 10 can be prevented.

According to the first embodiment, the meandering of the
transier belt 10 1s detected by the rear side detectionroller 374
or the front side detection roller 375 that contacts with the rib
10a or 106 of the transfer belt 10. The rotation of the rear side
detection roller 37a or the front side detection roller 375 1s
converted into the linear driving by using the worm gear 50,
and the linear movement shaft 52 1s linearly moved. The
linear driving of the linear movement shaft 52 1s transmitted
to the steering roller 28a through the slider 60, and the steer-
ing roller 28a 1s tilted. By the tilting of the steering roller 28a,
the direction of the rotation traveling of the transier belt 10 1s
corrected.

Further, the rotation of the rear side detection roller 37a or
the front side detection roller 375 1s converted into the linear
movement of the linear movement shait 52 by the worm gear
50, and the rear side detection roller 37a or the front side
detection roller 375 1s separated from the rib 10a or 106 of the
transier belt 10. Accordingly, the meandering of the transier
belt can be easily and certainly regulated without requiring
expensive and complicated control or mechanism. As a result,
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the damage of the transfer belt 1s prevented, the transier belt
can be stably rotated and traveled, and an excellent transfer
image can be obtained.

Next, a second embodiment of the invention will be
described. The second embodiment 1s different {from the first
embodiment 1n the structure of a transter belt, and detection
of meandering of the transfer belt 1s reversed between a rear
side and a front side. Accordingly, in this second embodi-
ment, a screw of a worm of a worm gear 1s opposite to that of

the first embodiment. In this second embodiment, the same
structure as the structure described 1n the first embodiment 1s
denoted by the same reference numeral and 1ts detail expla-
nation will be omaitted.

In a self steering mechanism 81 of the second embodiment,
a transier belt 80 does not have a rib at both ends of an 1nner
periphery. When the transier belt 80 1s held at a normal
position, both ends of the transfer belt 80 are separated from
a rear side detection roller 82a and a front side detectionroller
82b. When the transfer belt 80 meanders and contacts with a
roller surface of the rear side detection roller 82a or the front
side detection roller 825, the rear side detection roller 824 or
the front side detection roller 826 1s rotated. The rotation
amount of the rear side detection roller 82a or the front side
detection roller 825 1s adjusted by a contact area between the
transier belt 80 and the roller surface. Accordingly, the width
of the roller surface of the rear side detection roller 824 or the
front side detection roller 8256 1s formed to be larger than at
least the width corresponding to the maximum meandering
amount of the transter belt 80.

In the second embodiment, 1t 1s assumed that a worm 84
engaging with a worm wheel 53 of a worm gear 83 1s a
right-hand screw. When the worm 84 rotates right viewed
from the front side, the worm advances 1n an arrow y direction
of FIG. 20 by the fixed worm wheel 53.

Next, the operation of the self steering mechanism will be
described. Incidentally, the rotation direction of each gear
described here 1s the rotation direction viewed from the front
side. When the transier belt 80 does not meander but is rotated
and traveled at the normal position, the self steering mecha-
nism 81 1s not operated. When the transfer belt 80 traveling in
an arrow s direction meanders to the rear, (1) the inner periph-
ery of the transter belt 80 at the rear side end contacts with the
roller surface of the rear side detection roller 82a. (2) By this,
the rear side detection roller 82a 1s rotated with the transier
belt 80 and rotates left (r1). (3) By the rotation of the rear side
detection roller 82a, a coaxial first rear gear 39a rotates left
(rl), a second rear gear 396 rotates right (r2), a third rear gear
39¢ rotates left (r3), and a fourth rear gear 394 rotates right
(rd). By this, a linear movement shaft 52 connected to the
tourth rear gear 394 rotates right (rd4). By the right rotation
(rd) of the linear movement shait 52, the worm 84 rotates
right. Since the worm 84 1s the right-hand screw, the worm 1s
engaged with the fixed worm wheel 53 and linearly moves the
linear movement shaft 52 in the arrow y direction.

(4) By linear movement in the arrow y direction of the
linear movement shait 52, a slider 60 1s pushed by a front side
support lever 77b and 1s slid in the arrow y direction. (5) When
a rack 64 of the slider 60 1s slid in the arrow y direction, a
pinion 66 1s rotated 1n an arrow u direction. (6) By the rotation
of the pimion 66 1n the arrow u direction, a steering support
body 67 and a steering roller 28a supported by this are tilted
in the arrow x direction. As indicated by a dotted line 1n FIG.
20, aforce to convey the beltin the direction orthogonal to the
axial line 3 of the steering roller 28a 1s generated for the
transier belt 80. By this, the traveling direction 1s corrected so
that the transier belt 80 deviates to the front.
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When the rear side detection roller 824 rotates left (r1), the
linear movement shaft 52 1s moved 1n the arrow y direction.
By this, the rear side detectionroller 82a 1s separated from the
transier belt 80. When the rear side of the transfer belt 80 1s
separated, the rear side detection roller 82a 1s stopped. This
prevents the rotation amount of the steering roller 28a from
becoming excessive. However, when the tilting of the steering
roller 28a 1s 1nsuilicient, the transier belt 80 again contacts
with the rear side detection roller 82a. By this, the rear side
detection roller 82a 1s again rotated, and further tilts the
steering roller 28a. Besides, as the rear side detection roller
82a 1s separated from the transier belt 80, the contact force of
the transier belt 80 to the rear side detection roller 82a
becomes small. By this, the rotation amount of the rear side
detection roller 82a 1s decreased. The rotation and stop of the
rear side detection roller 824 are repeated, so that the traveling
direction of the transfer belt 80 1s corrected, the meandering 1s
regulated and the stable rotation and traveling are performed.

As shown1n FIG. 21, when the transter belt 80 meanders to
the front, (1) the mner periphery of the transier belt 80 at the
front side end contacts with the roller surface of the front side
detection roller 8256. (2) By this, the front side detection roller
82b 1s rotated with the transter belt 80 and rotates lett (r5). (3)
By the rotation of the front side detection roller 825, a coaxial
first front gear 40q rotates lett (r3), a second front gear 405
rotates right (r6), and a third front gear 40c¢ rotates left (r7). By
this, the linear movement shaft 52 connected to the third front
gear 40¢ rotates left (r7). The worm 84 rotates left by the left
rotation (r7) of the linear movement shaft 52. Since the worm
84 1s the nght-hand screw, the worm 1s engaged with the fixed
worm wheel 53 and linearly moves the linear movement shaft
52 1n an arrow w direction.

(4) By linear movement in the arrow w direction of the
linear movement shaft 52, the slider 60 1s pushed by the rear
side support lever 77a and 1s slid in the arrow w direction. (35)
When the rack 64 of the slider 60 i1s slid 1n the arrow w
direction, the pinion 66 rotates 1n an arrow t direction. (6) By
the rotation of the pinion 66 1n the arrow t direction, the
steering support body 67 and the steering roller 28a supported
by this are tilted in an arrow v direction. As indicated by a
dotted line 1n FIG. 21, a force to convey the belt in the
direction orthogonal to the axial line a of the tilted steering
roller 28a 1s generated for the transter belt 80. By this, the
traveling direction 1s corrected so that the transier belt 80
deviates to the rear.

When the front side detection roller 8256 rotates left (r5), the
linear movement shait 52 1s moved in the arrow w direction.
By this, the front side detection roller 825 1s separated from
the transier belt 80. When the rear side of the transfer belt 80
1s separated, the front side detection roller 825 1s stopped.
This presents the rotation amount of the steering roller 28a
from becoming excessive. However, when the tilting of the
steering roller 28a 1s insulficient, the transfer belt 80 again
contacts with the front side detection roller 8256. By this, the
front side detection roller 8256 1s again rotated and further
rotates the steering roller 28a. Besides, as the front side detec-
tion roller 8256 1s separated from the transfer belt 80, the
contact force of the transter belt 80 to the front side detection
roller 826 becomes small. By this, the rotation amount of the
front side detection roller 825 1s decreased. The rotation and
stop of the front side detection roller 8256 are repeated, so that
the traveling direction of the transfer belt 80 1s corrected, the
meandering 1s regulated, and the stable rotation and traveling,
are performed.

According to the second embodiment, similarly to the first
embodiment, the meandering of the transfer belt 80 can be
casily and certainly regulated. Accordingly, the transfer belt
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80 1s stably rotated and traveled without damaging the trans-
ter belt 80, and an excellent transfer image can be obtained.
Further, 1t 1s not necessary to form an expensive rib on the
transier belt 80, and the cost of the transfer belt 80 can be
reduced.

Incidentally, 1n this embodiment, although the matenal of
the roller surface of the rear side detection roller or the front
side detection roller 1s not limited, 1t may be made of a
material having a large friction coetlicient, such as rubber. By
doing so, a sulficient friction force can be ensured between
the rear side detection roller or the front side detection roller
and the inner periphery of the transter belt. As aresult, the rear
side detection roller or the front side detection roller can
accurately detect the meandering of the transfer belt, and the
traveling direction of the transier belt can be more certainly
corrected.

Incidentally, the mvention i1s not limited to the above
embodiments, but can be variously modified within the scope
of the invention. For example, with respect to the maternial of
the first detection roller or the second detection roller, as long
as the roller can be rotated by the contact with the belt mem-
ber, 1ts structure, material and the like are not limited. The
structure ol conversion member 1s not limited. The screw
direction of the worm of the worm gear 1s not limited. The
structure of the printer section 1s not limited to the tandem
type, and a revolver type developing device may be used in
which an 1mage on a single 1mage carrier 1s sequentially
transferred to a belt matenal, a sheet transferred by the belt
member or the like.

What 1s claimed 1s:

1. An 1mage forming apparatus comprising:

a belt member that travels along a traveling direction;

an 1mage forming member configured to form an 1mage on
the belt member:

a first detection roller configured to rotate upon contact
with a first end of the belt member 1n a width direction:

a second detection roller configured to rotate upon contact
with a second end of the belt member opposite the first
end;

a tension member configured to move the first detection
roller and the second detection roller to an area of con-
tact with the belt member;

a conversion member configured to convert rotation of the
first detection roller or the second detection roller 1nto
linear driving;

a transmission member driven by the linear driving of the
conversion member; and

a steering member configured to change the travelling
direction of the belt member by an operation of the
transmission member.

2. The device of claim 1, wherein the conversion member
includes a worm, a shatt that coaxially supports the worm and
1s linearly moved by rotation of the first detection roller or the
second detection roller, and a fixed worm wheel that engages
with the worm.

3. The device of claim 1, wherein the belt member includes
ribs on an iner periphery at the ends 1n the width direction,
the first detection roller 1s rotated by contact with the rib at the
first end of the belt member, the second detection roller 1s
rotated by contact with the rib at the second end of the belt
member, the steering member changes the traveling direction
of the belt member by the rotation of the first detection roller
to move the belt member to a side of the first end, and the
steering member changes the traveling direction of the belt
member by the rotation of the second detection roller to move
the belt member to a side of the second end.
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4. The device of claim 1, wherein the first detection roller
1s rotated by contact with an inner periphery of the belt mem-
ber at the first end, the second detection roller is rotated by
contact with an inner periphery of the belt member at the
second end, the steering member changes the traveling direc-
tion of the belt member by the rotation of the first detection
roller to move the belt member to a side of the second end, and
the steering member changes the traveling direction of the
belt member by the rotation of the second detection roller to
move the belt member to a side of the first end.

5. The device of claim 1, further comprising a first urging,
member configured to urge the first detection roller toward
the first end of the belt member and a second urging member
configured to urge the first detection roller toward the first end
of the belt member.

6. An image forming apparatus comprising:

a belt member that travels along a traveling direction;

an 1image forming member configured to form an 1mage on

the belt member;

a first detection roller configured to rotate upon contact
with a first end of the belt member 1n a width direction:

a second detection roller configured to rotate upon contact
with a second end of the belt member opposite the first
end;

a conversion member configured to convert rotation of the
first detection roller or the second detection roller into
linear driving;

a transmission member driven by the linear driving of the
conversion member:;

a steering member configured to change the traveling
direction of the belt member by an operation of the
transmission member; and

an mdicating member configured to indicate a movement
amount of the steering member.

7. The device of claim 6, wherein an abnormality 1s
detected by the movement amount of the steering member
indicated on the indicating member.

8. An 1image forming apparatus comprising:

a belt member that travels along a traveling direction;

an 1mage forming member configured to form an 1mage on
the belt member;

a first detection roller configured to rotate upon contact
with a first end of the belt member 1n a width direction;

a second detection roller configured to rotate upon contact
with a second end of the belt member opposite the first
end;

a conversion member configured to convert rotation of the
first detection roller or the second detection roller 1nto
linear driving;

a transmission member driven by the linear driving of the
conversion member;

a steering member configured to change the traveling
direction of the belt member by an operation of the
transmission member; and

an elastic member provided between a support member of
the steering member and a fixed member configured to
support the support member.

9. An 1image forming apparatus comprising;:

a belt member that travels along a traveling direction;

an 1image forming member configured to form an 1mage on
the belt member;

a first detection roller configured to rotate upon contact
with a first end of the belt member 1n a width direction:

a second detection roller configured to rotate upon contact
with a second end of the belt member opposite atoll the
first end;
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a conversion member configured to convert rotation of the
first detection roller or the second detection roller into
linear driving;

a transmission member driven by the linear driving of the
conversion member;

a steering member configured to change the traveling
direction of the belt member by an operation of the
transmission member; and

a tension member configured to move the first detection
roller and the second detection roller to an area of con-
tact with the belt member.

10. The device of claim 9, further comprising a support
member that rotates and supports the steering member and
causes the steering member configured to give a tensile force
to the belt member,

wherein the tension member includes a first lever, one end
of which 1s fixed to a lever fulcrum provided on the
support member and the other end of which supports a
first roller shaft that supports the first detection roller or
a second roller shaft configured to support the second
detection roller, and a second lever, one end of which 1s
fixed to the lever fulcrum and the other end of which 1s
stopped, and

lengths of the first lever and the second lever are set to cause
the first detection roller and the second detection roller

to move to an area ol contact with the belt member by
rotating the support member.
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11. The device of claim 10, wherein when a movement
amount of the first detection roller or the second detection
roller by the rotation of the support member 1s made L times
larger than a movement amount of the lever fulcrum, a length
of the first lever 1s set to be L times larger than a length of the
second lever.

12. The device of claim 9, wherein the belt member

includes ribs on an 1nner periphery at the ends 1n the width
direction, the first detection roller 1s rotated by contact with
the rib at the first end of the belt member, the second detection
roller 1s rotated by contact with the rib at the second end of the
belt member, the steering member changes the traveling
direction of the belt member by the rotation of the first detec-
tion roller to move the belt member to a side of the first end,
and the steering member changes the traveling direction of
the belt member by the rotation of the second detection roller
to move the belt member to a side of the second end.

13. The device of claim 9, wherein the first detection roller
1s rotated by contact with an inner periphery of the belt mem-
ber at the first end, the second detection roller is rotated by
contact with the mner periphery of the belt member at the
second end, the steering member changes the traveling direc-
tion of the belt member by the rotation of the first detection
roller to move the belt member to a side of the second end, and
the steering member changes the raveling direction of the belt
member by the rotation of the second detection roller to move
the belt member to a side of the first end.

G ex x = e
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